A 56-year-old man presented to the emergency department from an assisted-living facility with a 2-week history of fevers and epigastric pain, and a 24-hour history of emesis. Initially, there was coffee-ground emesis followed by vomiting of bright red blood. The patient's medical history included recurrent urinary tract infections, multiple sclerosis, as well as endoscopic retrograde cholangiopancreatography and sphincterotomy performed 7 years earlier for choledocholithiasis. There were no other operations, procedures, or recent abdominal symptoms until this presentation. A diagnosis of sepsis secondary to suspected cholecystitis was made, and the patient was started on broad-spectrum intravenous antibiotics. A computed tomography (CT) of the abdomen was performed ( Figure 1 ) followed by an abdominal ultrasound ( Figure 2 ).
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Diagnosis
Pseudoaneurysm of the cystic artery.
Radiologic Findings and Management
The abdominal CT found heterogeneous high attenuation material and a 1.2-cm homogeneous ''high-attenuation nodule'' within the gallbladder and lumen ( Figure 1 ). These findings were further investigated with abdominal ultrasound.
Echogenic material on ultrasound examination, presumably blood within the gallbladder lumen ( Figure 2A ) and colour Doppler imaging ( Figure 2B ) revealed a pseudoaneurysm that measured 2 cm and demonstrated the classic ''yin-yang'' sign of swirling flow.
A hepatic angiogram was performed the following day. The angiogram determined that the pseudoaneurysm was supplied by the cystic artery arising from the right hepatic artery (Figure 3 
Discussion
A pseudoaneurysm is an outpouching of a blood vessel, where the wall of the pseudoaneurysm is composed only of the outermost adventitia, and the communicating defect occurs through the intima and media layers [1] . Pseudoaneurysms of the cystic artery are rare, with estimates of the total number of case reports that ranged from ''fewer than 10'' to ''upward of 30'' in recent English-language medical literature [2e4].
Pseudoaneurysms may be post-traumatic, inflammatory, or idiopathic, and can involve more than 1 etiologic factor [3, 5] . In nontraumatic cases, cystic artery pseudoaneurysms are frequently associated with a local inflammatory process such as cholecystitis, both with and without calculi, and chronic infection [5, 6] . Initial formation of a pseudoaneurysm secondary to atherosclerosis or trauma can be followed by an inflammatory process to further erode the arterial wall [7] . Some case reports document postoperative pseudoaneurysm formation caused by excessive usage of electrocautery at the infundibulum of the gallbladder and injuring the vascular wall. Alternate hypotheses propose that the inner wall of the cystic artery may be abraded by metallic clips used during a cholecystectomy [8] .
Patients with a pseudoaneurysm of the cystic artery may present with symptoms of right upper quadrant pain reminiscent of classic gallbladder pathology and potentially with symptoms of an upper-gastrointestinal bleeding if there is hemobilia and a communication between the gallbladder and the aneurysm. Hemobilia, defined as the extravasation of blood into the gallbladder and biliary tree, is a rare condition that can cause gastrointestinal bleeding with the classic presentation of right upper quadrant pain, jaundice, and hematemesis and/or melena [9] .
Detection of a pseudoaneurysm can be performed by using abdominal ultrasound with colour Doppler, CT angiography (CTA), or conventional angiography [2] . Of these modalities, conventional angiography is the most invasive, but is the criterion standard for diagnosis, with an 80% sensitivity and the ability to resolve aneurysms down to <1 cm. Diagnostic angiography may also be performed in conjunction with an interventional embolization, which can either be definitive in treatment of the aneurysm or result in hemostasis before eventual cholecystectomy, as in this case. Ultrasound has a lower sensitivity, limitations in visualizing subcentimetre lesions, and is subject to acoustic shadowing from gallbladder calculi, which may obscure adequate assessment. However, ultrasound is safe, convenient, and, with colour Doppler, can demonstrate the unique ''yingyang'' blood flow of pseudoaneurysms. Contrast-enhanced CT of the abdomen and 3-dimensional CTA can approach the spatial resolution of conventional angiography. It has the disadvantage in diagnosis of being a static image and is unable to visualize arterial pulsatility. However, if the vasculature is clearly imaged, then CTA can be definitive, without requiring conventional angiography [4] .
Definitive treatment of a pseudoaneurysm has the specific intent of reducing the potential risk of rupture and internal hemorrhage. Most commonly, this is accomplished by a combination of arterial embolization of the pseudoaneurysm if the patient's condition is stable, and interval cholecystectomy with removal of the involved cystic artery [4] . Embolization of the pseudoaneurysm can be performed by using percutaneous thrombin, Gelfoam (McKesson Canada, Saint-Laurent, QC), Oxycel pledgets (Becton Dickinson, Franklin Lakes, NJ), or most commonly microcoils [4, 10] .
Ultimately, an open cholecystectomy, instead of laparoscopic, because of local inflammation, is often necessary. With coil embolization alone, there is the possible complication of gallbladder ischemia. However, this complication was not observed in one limited case series, which indicated that definitive management with coiling alone may be an acceptable treatment option, especially in patients with significant surgical comorbidities [11] .
Conclusion
Pseudoaneurysms of the cystic artery are a rare phenomenon. If intraluminal, on CT, then they can mimic gallstones. A combination of anatomic imaging with contrast-enhanced CT and/or CTA, and dynamic imaging with ultrasound with colour Doppler can confirm the diagnosis. Appropriate management includes embolization of the pseudoaneurysm and interval cholecystectomy, with removal of involved vasculature, and addresses both the risk of continued bleeding and future inflammatory erosion of the arterial wall.
